In recent literature a derivative free Kalman filter (DFKF) a method that propagates mean and covariance using nonlinear transformation is frequently used. In this paper i) factorized version of EKF (UD Extended Kalman Filter or UDEKF) and ii) DFKF are studied and evaluated using various sets of simulated data of the non-linear systems. Sensitivity study of DFKF with respect to tuning parameters used in creation ofsigma points and the associated weights is carried out. DFKF is more accurate and easier to implement. A data fusion scheme is evolved and presented based on DFKF for similar sensors. Its performance is evaluated. It is observed that fusion enhances the estimation accuracy of the state of non-linear plant. Application of DFKF to non-linear parameter estimation problem is also demonstrated.
. Consider propagation of a random variable x of dimension L ( L = 2 ) through a non-linear function y = f(x) . Assume that mean and covariance of sigma points, shown 
Here, 'm' and 'c' stand for mean and covariance respectively. 
Parameter Estimation
DFKF algorithm is applied to perform estimation of nondimensional longitudinal parameters using simulated short period data of an aircraft. The data is simulated with a sampling time of 0.03 second by giving a doublet input to the elevator. Random process noise (zero mean and Gaussian) with standard deviation of 0.001 is added to certain states. The noisy measurements with SNR= 10 are generated. For estimating the parameters using DFKF, they are modeled as augmented states in the state model. In this case there are 4 states and 11 parameters to be estimated using 7 observables. The initial states and parameters for the DFKF are assumed to be 10% off from their true values. The initial estimation covariance matrix is chosen to reflect this uncertainty. 
Conclusions
The performances of UDEKF and DFKF are compared for applications like kinematic consistency checking using realistic longitudinal short period and lateral-directional data of an aircraft. It is observed that DFKF performs better than UDEKF and hence can be used for many non-linear filtering and control applications. Also, a sensitivity study of DFKF was carried out. A data fusion scheme for similar sensors is proposed and its performance evaluated. Application of DFKF is also illustrated for parameter estimation. x-_ 3_ane v-plane 
